Selective inhibition by aspirin and naproxen of mainstream cigarette smoke-induced genotoxicity and lung tumors in female mice.
The role of nonsteroidal anti-inflammatory drugs (NSAIDs) in smoke-related lung carcinogenesis is still controversial. We have developed and validated a murine model for evaluating the tumorigenicity of mainstream cigarette smoke (MCS) and its modulation by chemopreventive agents. In the present study, the protective effects of the nonselective cyclooxygenase inhibitors aspirin and naproxen were investigated by using a total of 277 Swiss H neonatal mice of both genders. Groups of mice were exposed whole-body to MCS during the first 4 months of life, followed by an additional 3.5 months in filtered air in order to allow a better growth of tumors. Aspirin (1600 mg/kg diet) and naproxen (320 mg/kg diet) were given after weanling until the end of the experiment. After 4 months of exposure, MCS significantly enhanced the frequency of micronucleated normochromatic erythrocytes in the peripheral blood of mice, and naproxen prevented such systemic genotoxic damage in female mice. After 7.5 months, exposure of mice to MCS resulted in the formation of lung tumors, both benign and malignant, and in several other histopathological lesions detectable both in the respiratory tract and in the urinary tract. Aspirin and, even more sharply, naproxen significantly inhibited the formation of lung tumors in MCS-exposed mice, but this protective effect selectively occurred in female mice only. These results lend support to the views that estrogens are involved in smoke-related pulmonary carcinogenesis and that NSAIDs have antiestrogenic properties. The two NSAIDs proved to be safe and efficacious in the experimental model used.